fitted with a refractive index detector (Waters 2414) and Styragel HR 3 and HR 4 columns) (Waters, USA). All values were measured using tetrahydrofuran as mobile phase (at a flow rate of 1.0 mL/min) at 30 °C. Polystyrene standards were used for molecular weight calibration.
Yield= 90%.
Synthesis of mPEG-PCL-O-CO-CH=CH 2 .
Weight amount of mPEG-PCL di block copolymer (5 gm, 0.70 mM), 285 µl (3.5 mM) acryloyl chloride (Sigma Aldrich, USA) and 488 µl (3.5 mM) triethyl amine (Merck, Germany) were taken dissolved in 50 ml of DCM in a schlenk tube.
The reaction was carried out at 37 °C for 12 h under inert atmosphere. The crude product was dissolved in DCM and purified by washing with concentrated sodium bicarbonate to remove excess amount of acryloyl chloride. The procedure was repeated twice to remove traces of impurities. The product containing DCM was dried over anhydrous magnesium sulfate and concentrated over rotary evaporator. For recovery, the product was precipitated in cold diethyl ether thrice and dried. The product was characterized by 1 H NMR and ATR−FTIR. Yield=85%.
Synthesis of mPEG-PCL-g-Gelatin.
Michael addition reaction was performed for grafting mPEG-PCL-O-CO-CH=CH 2 to gelatin backbone. Weight amount (2 gm) of gelatin and 12.77 gm (1.82 mM) mPEG-PCL-O-CO-CH=CH 2 was dissolved into 20 ml dimethyl sulfoxide (DMSO)(Merck) by stirring at 40 °C for 3 h. The resulting solution was allowed to stir continuously for 96 h at 37 °C. The product was precipitate in cold chloroform (Merck, Germany) thrice and, finally the product was dried and characterized by 1 H NMR and
ATR−FTIR. Yield=76%
The degree of grafting was calculated by evaluating the free amino groups of gelatin and Bio-Syn polymer via TNBS assay (2,4,6-trinitrobenzenesul-fonic acid), as per the method described by previously 3 . Figure S1 . ATR-FTIR spectra of (A) mPEG-PCL-OH, (B) Gelatin and (C) mPEG-PCL-Gelatin Figure S2 . 1 H NMR spectra of mPEG-PCL-OH, Gelatin and mPEG-PCL-Gelatin PMI, NY,USA) used as a solvent, was poured over the concerned area of whole circular fibrous specimen followed by covering with another metal plate. PMI CapWin software, USA was programmed for the measurement of mean pore size and pore distribution, pore pressure at bubble point. 5 individual fibrous mats were used to plot the data as mean±SD. Galvick passes through fibrous mat by creating negative pressure using vacuum pump.
Mechanical property of scaffold was performed using an Instron micro-tensile tester, USA.
The sample sheets were punched into suitable size 3 and placed between two soft clamps on the instrument. The thickness of the samples was calculated by digital micrometer (0.2μm precision).
The test was conducted at a 10 mm/min crosshead speed and the testing parameters, i.e. maximum load, stress, elongation at break and, strain were documented using inbuilt software.
Young's modulus was evaluated from maximum stress versus strain value 7 .
The degradation behavior of the scaffolds were evaluated using method described earlier 3 .
Concisely, gelatin/sericin's release was examined by analyzing the supernatant after scaffold incubation in solution. Scaffold of 10 mm diameter was kept in a microfuge tube containing phosphate buffer supplemented 1% (w/v) sodium azide and kept at 37 °C. Supernatant of 500 μl was collected in fresh microfuge tube after predetermined intervals and followed by refilling with fresh medium of same amount. Supernatant collected (100 μl) was mixed with solution S (500 μl) and incubated in the dark at room temperature for 15 minutes. Solution S is mixture of 1 ml solution of 2% (w/v) Na 2 CO 3 in 0.1 (M) NaOH and 49 ml solution of 0.5% (w/v) CuSO 4 in 1% (w/v) sodium citrate. Afterwards, 50 µl of Folin reagent (Sigma Aldrich, USA) was mixed with every sample and incubated again for 80 min in the dark condition, followed by a brief mixing. The absorbance of the samples was measured at 700 nm. Standard curve was calibrated using gelatin's known concentrations.
Toluidin blue and sirius red staining was used to examine the distribution of GAGs and gelatin, respectively 3 . Incorporation of GAGs in the Bio-Syn composite scaffolds was further established by 1% agarose gel electrophoresis according to procedure described by Rother et al 8 .
Briefly, distilled water was used to dissolve the non-crosslinked scaffold and then the solution was mixed with 0.1 mg / ml of papain (Sigma Aldrich, USA) at 60 °C for 24 hours, followed by mixing with trichloroacetic acid for 2 hours. Afterwards, the solution was centrifuged at 15000×g for 30 min at 4° C. The supernatant was incubated overnight with absolute ethanol (1:4 = supernatant: ethanol) at -20° C. The samples were again centrifuged at 15000×g for 30 min at 4° C and supernatant was discarded. The pellets were dried in a laminar air flow for overnight at room temperature. Next day, the pellets were dissolved in double distilled water and loaded into 1% agarose gel for electrophoresis. After electrophoresis, overnight staining of the gel was performed using Stains All Dye (Sigma Aldrich, USA). Distaining of the gel was performed by exposing it to the daylight in double distilled water for 12-15 min. 1 mg/ml of CS and HA were used as markers.
Release profile of proteins (sericin/gelatin) and sulfated GAGs(CS). Sulfated GAGs release
from the Bio-Syn composite scaffold was measured via dimethyl methylene blue assay (DMMB) 9 . Scaffolds were incubated in pH 7.5 phosphate buffer at 37°C. After fixed intervals (3, 6, 24, 96 and 192 h), samples (500 μl) were collected and replenished with same amount of fresh medium.
Afterwards the DMMB solution was added to the samples and absorbance (595 nm) was examined using TECAN infinite UV-visible spectrophotometer (Model No. M200Pro, Switzerland). Standard calibration curve was calculated from known concentration of CS.
For protein release, scaffolds were incubated in phosphate buffer in a 37 °C incubator shaker (pH 7.5) (Orbitek, India). After schedules time intervals ,500 μl aliquot sample was isolated fresh microfuge tube. After each sample collection, tubes were replenished with equal amount of . Details of cells and its culture medium has been described elsewhere 3 .
Seeding of cells and Characterization of cellular activities on the Bio-Syn composite
scaffold. Scaffold (~10mm diameter) was sterilized via UV irradiation for 72 hours. The scaffolds were immersed into complete medium at 37°C for overnight before cell seeding.
15,000 cells in 80 µl complete medium were seeded on each medium soaked scaffold and stored in CO 2 incubator for 2-3 hours before the addition of remaining medium to increase initial cellular adhesion efficiency. Medium was renewed after two days and samples were isolated after fixed interval (hMSC: 7 and 14 days; Hs27 & HaCaT: 1, 2 and 3 days) for evaluation.
Collected samples were washed in PBS twice and stored at -80°C until further biochemical evaluation (DNA quantification and LDH assay). After PBS washing the scaffolds were stored at 4°C till immunocytochemical imaging.
Biochemical analysis
Cellular proliferation assessment using lactate dehydrogenase assay. Thawed samples were incubated with cell lysis buffer (1% Triton X-100 in PBS (Sigma Aldrich, USA)) in a shaker for 50 min at 75 rpm, followed by bath sonication at room temperature for 15 min. 
Contact co-cultivation of Keratinocytes-hMSCs on Bio-Syn composite electrospun scaffold.
Keratinocytes were seeded into the scaffold and grown till they reached around 90% confluency.
Afterwards keratinocytes were incubated for 30 min in mitomycin C (10 g/ml) supplemented serum free DMEM medium and washed twice with complete medium. Around 10,000 hMSCs per scaffold were seeded onto the keratinocyte lawn and incubated for 2 h at 37 °C in a CO 2 incubator and then fresh medium was added to each sample and renewed every day during 5 days of contact co-culture study. Briefly, 100 µl sample was incubated with 500 µl Trizol and then 200 µl chloroform was added.
Immunocytochemical imaging of the
Afterwards, the solution was centrifuged and aqueous part of the supernatant was isolated in fresh microfuge tube and followed by mixing with 500 µl of isopropanol for 10-12 min. To precipitate the RNA, the solution was centrifuged at 12,000×g for 10 min at 4 °C. After gently washing with 75% (v/v) ethanol, the RNA pellet was centrifuged again at 7500×g for 5 min at 4
°C. The RNA pellet was dried under a laminar air flow and followed by re-dissolving in Ambion
RNase free water (USA) and storing at -80 °C. RNA' purity and yield was measured spectrophotometrically using Thermo Scientific NanoDrop 1000 (USA) and found to be in the range of 100-250 ng/µl. cDNA was reversetranscribed from total RNA using Agilent
Technologies AccuScript PfuUltra II RT-PCR kit (Waldbronn, Germany). Finally, RNase free water was used to dilute the cDNA (1:1) and stored at -20 °C.
Epithelial gene expression analysis using real-time polymerase chain reaction (qRT-PCR).
Gene expression of the samples was evaluated by qRT-PCR (Model No. Mx3005P, Agilent
Technologies) via Agilent Technologies Brilliant II QRT-PCR SYBR® Green Low ROX Master
Mix kit (USA). Primers were acquired from Operon Eurofins MWG (Germany), described elsewhere 3 . Specificity of primers was confirmed by gel electrophoresis and melting curve analysis. Temperature cycle of PCR were optimized as per manufacture's instruction manual.
Cycle of quantification (CT values) was determined using Mx3005P software (v 4.10). Relative expression of gene was evaluated as per δδCT method described by Livak et al. 12 . ΔNp63α
and keratin 14 expression level of was standardized by considering the reference genes' average mRNA expression (RPL13A -Ribosomal protein L13a, GAPDH-Glyceraldehyd-3-phosphate dehydrogenase, ACTB -β actin) ,as per the method defined by Vandesompele et al 13 .
In create a 2 nd degree burn wound [14] [15] [16] [17] [18] (Figure S5 B) . The wounded area was wiped with sterile saline water before applying dressing material. In control group, sterile cotton soaked in saline water was applied on the wound and covered with a cellophane membrane. In the experimental group, Bio-Syn composite scaffold was applied. The dressing was changed every week.
B Assessment of healing parameters
Prohealing Parameters. The area of the wounded surface was measured on day 0, 7, 14 and 21
by making the healed boundary of the wound with a color marker on a transparent tracer paper 19 . In case of control group, the comparative rate of healing was evaluated by mean wound contraction rate. The percentage wound contraction rate was measured using equation no (1).
(1)   Statistical analysis. Studies were performed in triplicate and examined statistically using following methods; (a) Twoway ANOVA and (b) Bonferroni Posthoc test among two groups where *p value < 0.05; **p < 0.01; ***p < 0.001 using GraphPad Prism ® 5.
